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Fault diagnosis of power transformers based on back propagation algorithm evolving fuzzy Petri nets
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Abstract: In order to improve the accuracy of fault diagnosis of power transformers, this paper presents a fault diagnostic
method based on the back propagation algorithm evolving fuzzy Petri nets. Based on BP network algorithm, the
optimization of FPN parameters can be determined when the initial value of weight of FPN on the arcs, threshold value
and credibility is given. Using BP network algorithm with its capacity of self-learning and self-adaption, on FPN structure,
the training is carried out on the sample data of DGA. Throughout the process, the value of FPN parameter approaches the
real value. The results of numerical examples show that the algorithm proposed has good classifying capability of both single

fault and multiple fault samples. At the same time, the correctness and effectivity of the proposed method are verified.
This work is supported by Natural Science Foundation of Shandong Province (No. ZR2012EEM021).
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Fig. 1 BPFPN model of power transformer fault diagnosis
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Table 1 Initial weight of BPFPN on the arcs
ik e ik e ik e

wit 0.510 w3 0.080 Wiz 0.100
wi2 0.030 Wag 0.690 Wi3 0.590
wi3 0.080 w31 0.400 Ws1 0.050
Wig 0.380 w32 0.330 Ws2 0.650
wai 0.190 w33 0.270 Ws3 0.080
w2 0.040 Wi 0.310 Wsg4 0.220
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Table 2 Composition of the BPFPN training data
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Table 3 Modified weight of BPFPN on the arcs

ElN BUE ElN BUE ElN BUE

wit 0.586 w3 0.180 Wiz 0.081
wi2 0.017 Wag 0.838 Wi3 0.630
wi3 0.092 w31 0.372 Ws1 0.156
Wig 0.305 w32 0.407 Ws2 0.730
wai 0.117 w33 0.221 Ws3 0.052
w2 0.135 Wil 0.289 Wsg4 0.312
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Table 4 Recognition result under initial parameters
and modified parameters
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Jo R 12/16 75 12/16 75
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